3,5-Disubstituted Isoxazole Derivatives: Potential Inhibitors of Inflammation and Cancer.
The products of arachidonic acid metabolism by lipoxygenase (LOX) and cyclooxygenase (COX) significantly contribute to inflammation and carcinogenesis. Particularly, overproduction of leukotrienes and prostaglandins contribute to tumor growth by inducing formation of new blood vessels that sustain tumor cell viability and growth. Hence, search for novel anticancer drug via inhibition of LOX and COX enzymes constitutes an impressive strategy till date. In this context, a series of isoxazole derivatives were synthesized and screened for their anti-inflammatory activity via LOX and COX inhibition. Among these, 3-(3-methylthiophen-2-yl)-5-(3,4,5-trimethoxyphenyl)isoxazole (2b) showed significant inhibitory activity toward LOX and COX-2. Additionally, 2b showed a good inhibition of tumor growth, peritoneal angiogenesis, and ascite formation in Ehrlich ascites carcinoma (EAC) cell mouse model. Further, the in silico molecular studies also revealed that the compound 2b binds to the catalytic domain of LOX and COX-1 and COX-2 strongly with high atomic contact energy (ACE) score compared to standard drug. These initial pharmacological data support the fact that the compound 2b serves as the basis in developing anti-inflammatory and anticancer agents.